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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a charged 
particle beam exposure system capable of coping even 
when it becomes necessary to change the size and the 
form of a region on a mask which is to be irradiated at a 
time with a charge particle beam. 
SOLUTION: An electron beam EB generated from an 
electron gun 1 is shaped in a rectangular beam by a first 
aperture 50. The position where a second aperture 51 is 
irradiated with the beam shaped in a rectangle is set by 
using a deflector 52. Thereby the size and the form of 
the electron beam EB with which the mask 2 is 
irradiated can be arbitrarily continuously changed and 
set. 
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CLAIMS 



[Claim(s)] 

[Claim l] The charged-particle line aligner characterized by having an adjustable 




means to change at least one side of the magnitude of the cross section of a 
charged-particle line and the configurations of carrying out incidence of the image of 
the mask by the charged-particle line to a mask in the charged-particle line aligner 
imprinted on a sample. 

[Claim 2] Said adjustable means embraces the area size and the configuration which 
should irradiate said charged-particle line in said mask at once, and is a 
charged-particle line aligner according to claim 1 characterized by changing either [ at 
least ] the magnitude of said charged-particle line made to put, or the configurations 
ON to said mask. 

[Claim 3] The 1st and 2nd aperture installed in order in accordance with the path of 
said charged-particle line between the charged-particle line source to which said 
adjustable means emits said charged-particle line, and said mask, The 
charged-particle line aligner according to claim 1 or 2 characterized by including the 
deflecting system which deflects the charged-particle line fabricated by said 1st 
aperture between said 1st aperture and said 2nd aperture. 

[Claim .4] Said adjustable means is a charged-particle line aligner according to claim 1 
or 2 characterized by including the aperture installed between the charged-particle 
line source which emits said charged-particle line, and said mask, and the scale-factor 
adjustable lens which projects the image of this aperture on said mask. 
[Claim 5] Said adjustable means is the aperture array installed between the 
charged-particle line source which emits said charged-particle line, and said mask. 
The aperture array which has two or more aperture from which either [ at least ] 
magnitude or the configurations differ in the same flat surface, The charged-particle 
line aligner according to claim 1 or 2 characterized by including the migration means 
to which said aperture array is moved mechanically so that it may be located in the 
location where one as which it was chosen of said two or more aperture fabricates said 
charged-particle line from said charged-particle line source. 

[Claim 6] Said adjustable means is the aperture array installed between the 
charged-particle line source which emits said charged-particle line, and said mask. 
The aperture array which has two or more aperture from which either [ at least ] 
magnitude or the configurations differ in the same flat surface, So that one of said two 
or more aperture may be chosen and said charged-particle line may be fabricated by 
the selected aperture concerned The charged-particle line aligner according to claim 1 
or 2 characterized by including the deflecting system which deflects said 
charged-particle line from said charged-particle line source between said 
charged-particle line sources and said aperture arrays. 
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[Claim 7] The mask alignment approach characterized by irradiating the 
charged-particle line which is the mask alignment approach of performing alignment 
of said mask in the charged-particle line aligner which imprints the image of the mask 
by the charged-particle line on a sample, and has the cross section of size smaller than 
the time of the usual exposure at said mask, and performing alignment of said mask. 
[Claim 8] The equipment proofreading approach characterized by irradiating the 
charged-particle line which is the equipment proofreading approach of performing 
equipment proofreading in the charged-particle line aligner which imprints the image 
of the mask by the charged-particle line on a sample, and has the cross section of size 
smaller than the time of the usual exposure at said mask, and performing equipment 
proofreading. 

[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the charged-particle line aligner 
which imprints the image of the mask by the charged-particle line on samples, such as 
a wafer. 
[0002] 

[Description of the Prior Art] In the charged-particle line aligner imprinted on samples, 
such as a wafer, the image of the mask by the conventional charged-particle line 
Always fabricate the charged particle beam generated from a charged-particle line 
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source in the magnitude and the configuration of a fixed cross section by the aperture 
installed between the charged-particle line source and the mask, and the fabricated 
charged particle beam by irradiating a mask Each smallness field on a mask is 
illuminated alternatively, and the division imprint for every small field is enabled. 
[0003] An example of such a conventional charged-particle line aligner is explained 
with reference to drawing 6 . Drawing 6 is drawing showing typically the outline 
configuration of this conventional charged-particle line aligner. In addition, the X-axis 
of explanation which intersects perpendicularly mutually for convenience as shown in 
drawing 6 , a Y-axis, and the Z-axis are defined (the same is said of draw i ng 1 
mentioned later, drawing 3 , draw i ng 4 , and dr a w i ng 5 .). 

[0004] Electron beam EB as a charged-particle line emitted from the electron gun 1 is 
always fabricated in this conventional charged-particle line aligner by the magnitude 
and the configuration of a fixed cross section by the aperture 3 installed between the 
electron gun 1 and the mask 2. This fabricated electron beam EB is deflected by the 
deflecting system 4 for exposure location selection, and a certain small field in which 
the predetermined pattern on a mask 2 is formed is irradiated. Image formation of the 
electron beam EB which passed through this small field is carried out to the location 
corresponding to said small field on the semi-conductor wafer 6 as a sample with the 
reduction percentage of arbitration with a lens 5, and it exposes a wafer 6. Thus, the 
pattern image of the small field concerned on a mask 2 is imprinted by the location 
where it corresponds on a wafer 6. And it is irradiated by the sequential selection 
target by electron beam EB after each smallness field on a mask 2 fabricating, and the 
sequential division imprint of the pattern image currently divided and formed in each 
smallness field on a mask 2 is carried out by migration of the direction of X of the 
mask 2 by migration and the mask stage 8 of the deviation by said deflecting system 4 
for exposure location selection, the direction of X of the wafer 6 by the sample stage 7, 
and the direction of Y, and the direction of Y on the wafer 6. In order to realize 
actuation at the time of such usual exposure, a control section 9 controls each elements 
1, 4, 5, 7, 8, and 12 mentioned above. In addition, the sample stage 7 is movable not 
only to the direction of X, and the direction of Y but a Z direction. 

[0005] In advance of the actuation at the time of the usual exposure mentioned above, 
equipment proofreading of proofreading of image rotation of the usual imprint field, an 
image scale factor, etc. is carried out to the middle. This equipment proofreading 
irradiates electron beam EB fabricated by aperture 3 at the mark formed in the 
predetermined location on a mask 2. A detector 10 detects the reflection electron from 
a mark with which it corresponds on the wafer 6 by the electron ray which passed the 
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mark on the mask 2 concerned. It is carried out, when a lens 5, the control parameter 
of deflecting system 12 grade, etc. are computed based on the detection value, this is 
memorized or a control section 9 controls the wafer stage 7 and a mask stage 8. 
[0006] moreover, the actuation at the time of the usual exposure mentioned above - 
preceding - or - the - on the way - although it is alike, it sets, it installs or exchanges 
and loading of the mask 2 is carried out to an exposure location by the mask loader 11 
the first stage - that time for example, alignment (the so-called rough alignment) of 
a mask 2 is performed as follows. Namely, electron beam EB too fabricated by aperture 
3 is irradiated near the part in which the mark formed in the predetermined location 
on a mask 2 should be located essentially. It is carried out by a detectors 10 detecting 
the reflection electron from a mark with which it corresponds on the wafer 6 by the 
electron ray which passed the mark on the mask 2 concerned, and controlling a mask 
stage 8 so that the control section 9 of the gap during the mark concerned is lost based 
on the detection value. 

[0007] In addition, in the above explanation, the thing required for an electron beam 
machine omitted and explained to the lighting lens system and general target for 
illuminating aperture, a mask, etc. so that explanation might not become complicated 
(also in explanation of the gestalt of each operation of this invention mentioned later, it 
is the same). 
[0008] 

[Problem(s) to be Solved by the Invention] In the charged-particle line aligner of the 
conventional technique which was mentioned above Since it always fabricates in the 
magnitude and the configuration of a fixed cross section by the aperture installed 
between the charged-particle line source and the mask and this is irradiated on a 
mask When the small area size and the configuration on the mask which should 
irradiate a charged-particle line at once are always fixed, it is satisfactory, but when 
small area size on the mask which should irradiate a charged-particle line at once 
needs to be made smaller than the usual case, it cannot respond. 

[0009] for this reason - for example, when the so-called independence thin film type of 
mask was used as a mask, it became clear that various un-arranging arose. In the 
conventional charged-particle line aligner shown in drawing 6 mentioned above about 
this point, the case where the mask of the independence thin film type shown in 
drawing 7 as said mask 2 is used is explained as an example. 

[00 10] Drawing 7 is drawing showing an example of an independence thin film type 
mask, and it is the outline sectional view where drawing 7 (a) met the outline top view, 
and drawing 7 (b) met the A- A 1 line in drawing 7 (a). This mask consists of a thin film 
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21 over which an electron beam is scattered by the large diffusion angle, and the beam 
section 22 of the shape of a thick grid which supports this thin film 21 from a rear face. 
Since the beam section 22 is thick, if the exposure of an electron beam is received, this 
will all be absorbed and it will generate heat, and the mask concerned will deform by 
this, and the imprint precision of the image of a mask will fall. For this reason, in the 
example shown in drawing 7 , a rectangle field somewhat smaller than it in each 
rectangle field 31 surrounded by the beam section 22 is made into each pattern 
formation field (imprint field) 32. Each field 33 (hatching is attached and drawing 7 (a) 
shows only one field 33.) where an electron beam is irradiated at once in a rectangle 
field smaller than the rectangle field 31 which is a larger rectangle field than it and 
includes the pattern formation field 32 concerned including each pattern formation 
field 32 It is carrying out. That is, the electron beam fabricated by the aperture 3 in 
drawing 6 irradiates each field 33 one by one. Although not shown in a drawing, the 
pattern of the request which should be imprinted to a wafer 6 is formed in each 
pattern formation field 32 of a thin film 22 as a part of opening or a small diffusion 
angle. In addition, although it does not show in drawing 6 in using such a mask, the 
aperture which interrupts the electron scattered on the backside [ a lens 5 ] focal plane 
in the non-pattern section of a thin film 22 is prepared (this point is the same also 
about drawing 1 , drawing 3 , and drawing 4 which are mentioned later.). 
[0011] Even if it uses the mask of the independence thin film type shown in drawing 7 
in the conventional charged -particle line aligner shown in drawing fi so that the above 
explanation may show, at the time of the usual exposure, it does not produce 
un-arranging. However, following un arranging arise at the time of the equipment 
proofreading mentioned above and mask alignment. 

[0012] First, the time of the equipment proofreading mentioned above is explained 
with reference to drawing 8 . Drawing 8 is the outline top view of other parts of the 
mask shown in drawing 7 , and shows the condition of having irradiated the electron 
beam on the mask concerned at the time of equipment proofreading. In proofreading 
image rotation of proofreading of equipment, and the usual pattern formation field 
(imprint field) 32 especially, an image scale factor, etc. it is shown in drawing 8 - as - 
the mark 34 (it is the same as that of a pattern --) for proofreading of plurality [ whole / 
usual / imprint field 32 (not shown in drawing 8 ) ] It is measurement (corresponding 
to a mark 34, it was prepared on the wafer 6, illustrates and twists a mark) of a mark, 
arranging the part of opening formed in the thin film 21, or a small diffusion angle, 
and irradiating an electron beam separately at each of marks 34. There are many 
needs of performing detection by the detector 10 of the reflection electron from (for 
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example, the mark by the metal thin film). In such a case, since field 33 f by which an 
electron beam is irradiated at once at the time of this equipment proofreading is the 
same magnitude as the field 33 where an electron beam is irradiated at once at the 
time of the usual exposure shown in drawing 7 , and a configuration, as shown in 
drawing 8 , an electron beam will be irradiated by the beam section 22 of a mask, the 
beam section 22 will absorb that electron beam, they will generate heat, and the mask 
concerned will deform them. 

[0013] Even if it enlarges magnitude of the rectangle field 31 (rectangle field 31 in 
which a mark 34 is formed) surrounded by the beam section 22 and irradiates an 
electron beam separately at each of marks 34 as shown in drawing 9 in order to 
prevent deformation of such a mask, it is possible to make it the field 33 f irradiated not 
start the beam section 22. In addition, drawing 9 is the outline top view showing the 
mask shown in drawing 7 and drawing 8 , and the mask compared, and gives the same 
sign to the same as that of the element in drawing 7 and drawing 8 , or a 
corresponding element in drawing 9 . However, the area of the rectangle field 31 which 
is not directly supported by the beam section 22 will become large also about 4 times in 
this case compared with the case of the origin shown in drawing 8 in the example of 
drawing 9 , consequently the location precision of a mark 34 will fall, and the precision 
of equipment proofreading will fall. 

[0014] Next, the time of the mask alignment mentioned above is explained with 
reference to drawing 10 . Drawing 10 is the outline top view of the part of further 
others of the mask shown in drawing 7 , the condition of having irradiated the electron 
beam on the mask concerned in the initial valve position of loading of the mask 
concerned by the mask loader 11 is shown, and as for d r a w i ng 10 (b), drawing 10 (a) 
shows the case where the loading precision of a mask loader 11 is low, when the 
loading precision of a mask loader 11 is high, it is shown in drawing 10 for mask 
alignment as the mark 35 (it is the same as that of a pattern -■) for mask 
alignment to the usual imprint field 32 (not shown in drawing 10 ) When the part of 
opening formed in the thin film 21 or a small diffusion angle is arranged and loading of 
the mask is carried out, while a mark 35 irradiates an electron beam near the part in 
which it should be located essentially, it is measurement (mark which was prepared on 
the wafer 6 corresponding to the mark 35 and which is not illustrated (for example)) of 
a mark. Detection by the detector 10 of the reflection electron from the mark by the 
metal thin film is performed, in this case, field 33" by which an electron beam is 
irradiated at once at the time of this mask alignment from their being the same 
magnitude as the field 33 by which an electron beam exposure is carried out at once at 
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the time of the usual exposure shown in drawing 7 , and a configuration Although an 
electron beam will not be irradiated by the beam section 22 as shown in draw i ng 1 0 (a) 
if loading precision is high If loading precision is low, as shown in draw i ng 1 0 (b), an 
electron beam will be irradiated by the beam section 22, and the beam section 22 will 
absorb the electron beam, it will generate heat, and the mask concerned will deform, 
being such - a mask - deformation - preventing " for - a mask loader - 11 loading 
precision -- raising - or — or -- having mentioned above drawing 9 a case *- the 
same " a beam -- the section - 22 - surrounding - having " a rectangle - a field - 31 
(rectangle field 31 in which a mark 35 is formed) --. magnitude - large - carrying out •- 
loading - precision - low - even if - an electron beam - irradiating - having - a field 
- 33 " " a beam - the section - 22 -- not starting making - things " thinking - 
having . In the case of the former, it is difficult to raise loading precision, and since the 
area of the rectangle field 31 which is not directly supported by the beam section 22 
becomes large, in the case of the latter, the location precision of a mark 35 will fall, and 
the precision of mask alignment will fall to it. 

[0015] This invention was made in view of such a situation, and aims at offering the 
charged-particle line aligner which can respond even if it is the case where it is 
necessary to change the area size and the configuration on the mask which should 
irradiate a charged-particle line at once. 

[0016] moreover , it aim at offer the charged particle line aligner and the equipment 
proofreading approach which be the field of the thin film surrounded by the beam 
section in a mask , and do not have the need of make specially into big size the field in 
which the mark for equipment proofreading be formed while it can prevent 
deformation of a mask , even if this invention be the case where an independence thin 
film type mask be use as a mask . 

[0017] furthermore , this invention aim at offer the charged particle line aligner and 
the mask alignment approach which be the field of the thin film a thin film be 
surrounded by the beam section in a mask , and do not have the need of make specially 
into big size the field the mark for mask alignment be formed in a field , without make 
the loading precision of a mask loader high , while prevent deformation of a mask even 
if it be the case where an independence thin film type mask be use as a mask . 
[0018] 

[Means for Solving the Problem] in order to solve said technical problem ■■ the 1st 
voice of this invention - the charged-particle line aligner twisted like is equipped with 
an adjustable means to change at least one side of the magnitude of the cross section of 
a charged-particle line and the configurations of carrying out incidence of the image of 
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the mask by the charged-particle line to a mask in the charged-particle line aligner 
imprinted on a sample. 

[0019] According to this 1st mode, even if it is the case where it is necessary to change 
the area size and the configuration on the mask which should irradiate a 
charged-particle line at once since it has an adjustable means to change either [ at 
least ] the magnitude of the cross section of the charged-particle line made to put, or 
the configurations, ON, it can respond to a mask. 

[0020] Even if it is the case where follow, for example, an independence thin film type 
mask is used as a mask, with said adjustable means at the time of mask alignment By 
irradiating said mask, the charged-particle line which has the cross section of size 
smaller than the time of the usual exposure Without making loading precision of a 
mask loader high, while being able to prevent deformation of a mask, it is the field of 
the thin film surrounded by the beam section in a mask, and it becomes unnecessary to 
make specially into big size the field in which the mark for mask alignment was 
formed. 

[0021] Even if it is the case where an independence thin film type mask is used as a 
mask, for example, with said adjustable means moreover, at the time of equipment 
proofreading By irradiating said mask, the charged-particle line which has the cross 
section of size smaller than the time of the usual exposure While being able to prevent 
deformation of a mask, it is the field of the thin film surrounded by the beam section in 
a mask, and it becomes unnecessary to make specially into big size the field in which 
the mark for equipment proofreading was formed. 

[0022] the 2nd voice of this invention - the charged-particle line aligner twisted like - 
said 1st voice - in the charged-particle line aligner twisted like, at least one side of the 
magnitude of said charged-particle line and the configurations where said adjustable 
means carries out incidence of said charged-particle line in said mask to said mask 
according to the area size and the configuration which should be irradiated at once is 
changed. 

[0023] The charged-particle line aligner by the 3rd mode of this invention said 1st or 
2nd voice " in the charged-particle line aligner twisted like, said adjustable means 
with the 1st and 2nd aperture installed in order in accordance with the path of said 
charged-particle line between the charged-particle line source which emits said 
charged-particle line, and said mask The deflecting system which deflects the 
charged-particle line fabricated by said 1st aperture between said 1st aperture and 
said 2nd aperture is included. 

[0024] the 4th voice of this invention " the charged-particle line aligner twisted like - 
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said 1st or 2nd voice - in the charged -particle line aligner twisted like, said adjustable 
means contains the aperture installed between the charged-particle line source which 
emits said charged-particle line, and said mask, and the scale-factor adjustable lens 
which projects the image of this aperture on said mask. 

[0025] The charged-particle line aligner by the 5th mode of this invention In the 
charged-particle line aligner by said 1st or 2nd mode said adjustable means The 
aperture array which is an aperture array installed between the charged-particle line 
source which emits said charged-particle line, and said mask, and has two or more 
aperture from which either [ at least ] magnitude or the configurations differ in the 
same flat surface, The migration means to which said aperture array is moved 
mechanically is included so that it may be located in the location where one as which it 
was chosen of said two or more aperture fabricates said charged-particle line from said 
charged-particle line source. 

[0026] The charged-particle line aligner by the 6th mode of this invention In the 
charged-particle line aligner by said 1st and 2nd modes said adjustable means The 
aperture array which is an aperture array installed between the charged-particle line 
source which emits said charged-particle line, and said mask, and has two or more 
aperture from which either [ at least ] magnitude or the configurations differ in the 
same flat surface, The deflecting system which deflects said charged-particle line from 
said charged-particle line source between said charged-particle line sources and said 
aperture arrays is included so that one of said two or more aperture may be chosen 
and said charged-particle line may be fabricated by the selected aperture concerned. 
[0027] Although said the 3rd thru/or 6th mode gives the example of the adjustable 
means in said 1st and 2nd modes, in said 1st and 2nd modes, said adjustable means is 
not limited to these configurations. In addition, although the magnitude or the 
configuration of a cross section of a charged-particle line which irradiate a mask 
cannot be chosen as arbitration in said 5th and 6th modes, there is an advantage that 
structure and a configuration are simplified very much as compared with said 3rd 
mode. 

[0028] the 7th voice of this invention — the mask alignment approach depended like is 
the mask alignment approach of performing alignment of said mask in the 
charged-particle line aligner which imprints the image of the mask by the 
charged-particle line on a sample, irradiates the charged-particle line which has the 
cross section of size smaller than the time of the usual exposure at said mask, and 
performs alignment of said mask. 

[0029] Since according to this 7th mode the charged-particle line which has the cross 
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section of size smaller than the time of the usual exposure at the time of mask 
alignment is irradiated at said mask even if it is the case where an independence thin 
film type mask is used as a mask Without making loading precision of a mask loader 
high, while being able to prevent deformation of a mask, it is the field of the thin film 
surrounded by the beam section in a mask, and it becomes unnecessary to make 
specially into big size the field in which the mark for mask alignment was formed. 
[0030] the 8th voice of this invention - the equipment proofreading approach depended 
like is the equipment proofreading approach of performing equipment proofreading in 
the charged-particle line aligner which imprints the image of the mask by the 
charged-particle line on a sample, irradiates the charged-particle line which has the 
cross section of size smaller than the time of the usual exposure at said mask, and 
performs equipment proofreading. 

[003 1] Since according to this 8th mode the charged-particle line which has the cross 
section of size smaller than the time of the usual exposure at the time of equipment 
proofreading is irradiated at said mask even if it is the case where an independence 
thin film type mask is used as a mask While being able to prevent deformation of a 
mask, it is the field of the thin film surrounded by the beam section in a mask, and it 
becomes unnecessary to make specially into big size the field in which the mark for 
equipment proofreading was formed. 
[0032] 

[Embodiment of the Invention] Hereafter, the mask alignment approach and the 
equipment proofreading approach are explained to the charged-particle line aligner 
list by this invention with reference to a drawing. 

[0033] (Gestalt of the 1st operation) The charged-particle line aligner by the gestalt of 
operation of the 1st of this invention is first explained with reference to drawing 1 . 
[0034] Dr a w in g — 1 is drawing showing typically the outline configuration of the 
charged-particle line aligner by the gestalt of this operation. In drawing 1 , the same 
sign is given to the same as that of the element in drawing 6 mentioned above, or a 
corresponding element, and the duplicate explanation is omitted. 

[0035] The place where the charged-particle line aligner by the gestalt of this 
operation differs from the conventional charged-particle line aligner shown in said 
drawing 6 As an adjustable means to change the magnitude and the configuration of a 
cross section of electron beam EB which replace with the aperture 3 in drawing 6 , and 
carry out incidence to a mask 2 The 1st and 2nd aperture 50 and 51 installed in order 
in accordance with the path of an electron beam between the electron gun 1 and the 
mask 2, It is only the point that the deflecting system 52 for beam shaping which 
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deflects electron beam EB fabricated by the 1st aperture 50 between the 1st aperture 
50 and the 2nd aperture 51 is formed. In addition, with the gestalt of this operation, 
the 2nd aperture 51 is installed between an electron gun 1 and the deflecting system 4 
for exposure location selection. Moreover, the deflecting system 52 for beam shaping is 
controlled by the control section 9. Moreover, although opening of aperture 50 and 51 is 
made into the rectangle, respectively, those configurations are not necessarily limited 
to a rectangle. 

[0036] According to the gestalt of this operation, electron beam EB generated from the 
electron gun 1 is first fabricated by the rectangle beam by the 1st aperture 50. By 
setting up the location which irradiates the beam fabricated by this rectangle at the 
2nd aperture 51 with the deflecting system 52 for beam shaping, it becomes possible to 
change the magnitude and the configuration of electron beam EB which are irradiated 
on a mask 2 to a stepless story, and to set them as arbitration. Thus, according to the 
gestalt of this operation, even if it is the case where it is necessary to a mask 2 to 
change the area size and the configuration on the ON mask 2 which should irradiate 
an electron beam at once since the magnitude and the configuration of a cross section 
of an electron beam which are made to put can be changed, it can respond. 
[0037] Next, in the gestalt of this operation, the case where the mask of the 
independence thin film type shown in drawing 7 mentioned above as a mask 2 is used 
is explained. 

[0038] At the time of the usual exposure, like the case of the conventional 
charged-particle line aligner shown in drawing 6 mentioned above, as shown in 
drawing 7 (a) A rectangle field somewhat smaller than it in each rectangle field 31 
surrounded by the beam section 22 is made into each pattern formation field (imprint 
field) 32. Each field 33 (hatching is attached and drawing 7 (a) shows only one field 
33.) where an electron beam is irradiated at once in a rectangle field smaller than the 
rectangle field 31 which is a larger rectangle field than it and includes the pattern 
formation field 32 concerned including each pattern formation field 32 It is carrying 
out. That is, the deflecting system 52 for beam shaping in drawing 1 is set up so that 
the electron beam fabricated by the aperture 50 and 51 in drawing 1 may irradiate 
each field 33 one by one. 

[0039] And size is made smaller than the field 33 where an electron beam is irradiated 
at once at the time of the usual exposure which shows the field 53 where an electron 
beam is irradiated at once in case an electron beam is separately irradiated to each of 
the marks 34 for proofreading, as shown in dr a w in g 2 (a) unlike the case of the 
charged-particle line aligner of the former shown in draw i ng 6 mentioned above at the 
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time of equipment proofreading to drawing — Z . In this case, it cannot be 
overemphasized that the deflecting system 52 for beam shaping in drawing 1 is set up 
according to the configuration and magnitude of a field 53. In addition, drawing 2 (a) is 
the outline top view of the same part as the part shown in drawing 8 of the mask 
shown in drawing 7 , and shows the condition of having irradiated the electron beam to 
the mask concerned, in the gestalt of this operation at the time of equipment 
proofreading. While being able to prevent deformation of a mask by irradiating at a 
mask the electron beam which has the cross section of size smaller than the time of the 
usual exposure at the time of equipment proofreading, without making an electron 
beam irradiate the beam section 22, it is the field 31 of the thin film 21 surrounded by 
the beam section 22 in a mask, and it becomes unnecessary thus, to make specially 
into big size the field 31 in which the mark 34 for equipment proofreading was formed. 
He can understand this still more easily by comparing with drawing 8 and drawing 9 
which already explained drawing 2 (a). 

[0040] Moreover, size is made smaller than the field 33 where an electron beam is 
irradiated at once at the time of the usual exposure which shows the field 54 where an 
electron beam is irradiated at once in case an electron beam is irradiated near the part 
in which the mark 35 for [ as shown in drawing 2 (b) unlike the case of the 
charged-particle line aligner of the former shown in draw i ng 6 mentioned above at the 
time of mask alignment, when loading of the mask is carried out ] mask alignment 
should be located essentially to drawing 7 . In this case, it cannot be overemphasized 
that the deflecting system 52 for beam shaping in drawing 1 is set up according to the 
configuration and magnitude of a field 54. In addition, draw i ng 2 (b) is the outline top 
view of the same part as the part shown in drawing 10 of the mask shown in d r a wing 
Z , in the gestalt of this operation, at the time of mask alignment, is in the condition 
which irradiated the electron beam, and shows the case where the loading precision of 
a mask loader 11 is low to the mask concerned. The electron beam which has the cross 
section of size smaller than the time of the usual exposure at the time of mask 
alignment by thus, the thing for which a mask is irradiated While being able to 
prevent deformation of a mask, without making an electron beam irradiate the beam 
section 22 Without making loading precision of a mask loader 11 high, it is the field 31 
of the thin film 21 surrounded by the beam section 22 in a mask, and it becomes 
unnecessary to make specially into big size the field 31 in which the mark 35 for mask 
alignment was formed. 

[0041] In addition, it is the same as the conventional charged-particle line aligner 
which shows the electron beam which has the cross section of size smaller than the 
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time of the usual exposure with the gestalt of this operation at the time of equipment 
proofreading and mask alignment to drawing 6 which mentioned above the actuation 
at the time of the usual exposure, the actuation at the time of equipment proofreading, 
and the actuation at the time of mask alignment except for the point which irradiates 
a mask 2. 

[0042] (Gestalt of the 2nd operation) Next, the charged-particle line aligner by the 
gestalt of operation of the 2nd of this invention is explained with reference to drawing 
3. 

[0043] Drawing 3 is drawing showing typically the outline configuration of the 
charged particle line aligner by the gestalt of this operation. In draw i ng 3 , the same 
sign is given to the same as that of the element in drawing 1 mentioned above, or a 
corresponding element, and the duplicate explanation is omitted. 

[0044] The place where the charged-particle line aligner by the gestalt of this 
operation differs from the charged-particle line aligner by the gestalt of the 1st 
operation shown in said drawing 1 As an adjustable means to change the magnitude of 
the cross section of electron beam EB which carries out incidence to a mask 2 It is only 
the point that the aperture 60 which replaced with the 1st and 2nd aperture 50 and 51 
in drawing 1 and the deflecting system 52 for beam shaping, and was installed 
between the electron gun 1 and the mask 2, and the scale-factor adjustable lens 61 
which projects the image of this aperture 60 on a mask 2 are formed. With the gestalt 
of this operation, the scale factor of the scale-factor adjustable lens 61 is set as 
arbitration by the control section 9. 

[0045] According to the gestalt of this operation, it will be fabricated by the rectangle 
beam by aperture 60, this fabricated rectangle beam will turn into a rectangle beam 
which has the magnitude cross section which becomes settled for that scale factor with 
the scale-factor adjustable lens 61, and electron beam EB generated from the electron 
gun 1 will be irradiated on a mask 2. For this reason, it becomes possible by setting up 
the scale factor of the scale-factor adjustable lens 61 by the control section 9 to change 
the magnitude of electron beam EB irradiated on a mask 2 to a stepless story, and to 
set it as arbitration. Thus, also according to the gestalt of this operation, even if it is 
the case where it is necessary to a mask 2 to change the area size on the ON mask 2 
which should irradiate an electron beam at once since the magnitude of the cross 
section of the electron beam made to put can be changed, it can respond. 
[0046] In the gestalt of this operation, it is the same as that of the case of the gestalt of 
said 1st operation also about the case where the mask of the independence thin film 
type shown in drawing 7 mentioned above as a mask 2 is used, and the same 
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advantage as the gestalt of said 1st operation is acquired. 

[0047] (Gestalt of the 3rd operation) Next, the charged-particle line aligner by the 
gestalt of operation of the 3rd of this invention is explained with reference to draw i ng 
4. 

[0048] Drawing 4 is drawing showing typically the outline configuration of the 
charged-particle line aligner by the gestalt of this operation. In dr a w i ng 4 , the same 
sign is given to the same as that of the element in drawing 1 mentioned above, or a 
corresponding element, and the duplicate explanation is omitted. 

[0049] The place where the charged-particle line aligner by the gestalt of this 
operation differs from the charged-particle line aligner by the gestalt of the 1st 
operation shown in said drawing 1 As an adjustable means to change the magnitude of 
the cross section of electron beam EB which carries out incidence to a mask 2 It 
replaces with the 1st and 2nd aperture 50 and 51 in drawing 1 , and the deflecting 
system 52 for beam shaping. The aperture array 70 which is the aperture array 70 
installed between the electron gun 1 and the mask 2, and has two or more aperture 
70a, 70b, and 70c from which either [ at least ] magnitude or the configurations differ 
in the same XY flat surface, As located in the location where one as which it was 
chosen of said two or more aperture 70a, 70b, and 70c fabricates the electron beam 
from an electron gun 1, it is only the point that the migration device 71 to which the 
aperture array 70 is moved mechanically is established. With the gestalt of this 
operation, the migration device 71 is controlled by the control section 9, operates, and 
moves the aperture array 70 in the direction of Y. 

[0050] According to the gestalt of this operation, electron beam EB generated from the 
electron gun 1 will be fabricated by the rectangle beam by one aperture as which it was 
chosen of two or more aperture 70a, 70b, and 70c, and this fabricated rectangle beam 
will be irradiated on a mask 2. For this reason, it becomes possible to change the 
magnitude and the configuration of electron beam EB which are irradiated on a mask 
2, and to set them up by choosing suitably the aperture which the migration device 71 
is operated by the control section 9, and is located in a shaping location. Thus, also 
according to the gestalt of this operation, even if it is the case where it is necessary to a 
mask 2 to change the area size and the configuration on the ON mask 2 which should 
irradiate an electron beam at once since the magnitude and the configuration of a cross 
section of an electron beam which are made to put can be changed, it can respond. 
[0051] In the gestalt of this operation, it is the same as that of the case of the gestalt of 
said 1st operation also about the case where the mask of the independence thin film 
type shown in drawing 7 mentioned above as a mask 2 is used, and the same 
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advantage as the gestalt of said 1st operation is acquired. 

[0052] In addition, although the magnitude or the configuration of a cross section of an 

electron beam which irradiate a mask 2 cannot be chosen as arbitration with the 

gestalt of this operation, there is an advantage that structure and a configuration are 

simplified very much as compared with the gestalt of said 1st operation. 

[0053] (Gestalt of the 4th operation) Next, the charged-particle line aligner by the 

gestalt of operation of the 4th of this invention is explained with reference to draw i ng 

5. 

[0054] Drawing 5 is drawing showing typically the outline configuration of the 
charged-particle line aligner by the gestalt of this operation. In d raw i ng 5 , the same 
sign is given to the same as that of the element in drawing 4 mentioned above, or a 
corresponding element, and the duplicate explanation is omitted. 

[0055] The place where the charged-particle line aligner by the gestalt of this 
operation differs from the charged-particle line aligner by the gestalt of the 3rd 
operation shown in said drawing 4 is the point that the migration device 71 is removed, 
the aperture array 70 is fixed, and the deflecting system 81 for aperture selection is 
added. The deflecting system 81 for aperture selection deflects electron beam EB from 
an electron gun 1 between an electron gun 1 and the aperture array 70 so that it may 
be controlled by the control section 9, one of two or more aperture 70a, 70b, and 70c of 
the aperture array 70 may be chosen and electron beam EB from an electron gun 1 
may be fabricated by the selected aperture concerned. That is, with the gestalt of this 
operation, the aperture array 70 and the deflecting system 81 for aperture selection 
are formed as an adjustable means to change the magnitude of the cross section of 
electron beam EB which carries out incidence to a mask 2. In addition, with the gestalt 
of this operation, between an electron gun 1 and the deflecting system 81 for aperture 
selection, in electron beam EB from an electron gun 1, the preforming aperture 82 
fabricated beforehand is added so that it may have a larger cross section a little than 
largest aperture 70a of two or more aperture 70a, 70b, and 70c of the aperture array 70. 
With the gestalt of this operation, by forming this preforming aperture 82, 
arrangement spacing of two or more aperture 70a, 70b, and 70c of the aperture array 
70 can be narrowed as much as possible, and, thereby, the amount of deviations of the 
deflecting system 81 for aperture selection can be made small. But it is not necessary 
to necessarily form the preforming aperture 82. In addition, also in the gestalt of the 
3rd operation, the thing which are shown in drawing 4 mentioned above and which 
may be established for the preforming aperture 82 is natural. In this case, since 
arrangement spacing of Aperture 70a, 70b, and 70c can be narrowed as much as 
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possible, movement magnitude of the aperture array 70 by the migration device 71 can 
be made small. 

[0056] According to the gestalt of this operation, electron beam EB generated from the 
electron gun 1 will be deflected towards one aperture as which it was chosen of two or 
more aperture 70a, 70b, and 70c by the deflecting system 81 for aperture selection 
after preforming was carried out by the preforming aperture 82, and will be fabricated 
by the rectangle beam by the selected aperture concerned, and this fabricated 
rectangle beam will be irradiated on a mask 2. For this reason, it becomes possible by 
choosing suitably the amount and direction of a deviation by the deflecting system 81 
for aperture selection to change the magnitude and the configuration of electron beam 
EB which are irradiated on a mask 2, and to set them up. Thus, also according to the 
gestalt of this operation, even if it is the case where it is necessary to a mask 2 to 
change the area size and the configuration on the ON mask 2 which should irradiate 
an electron beam at once since the magnitude and the configuration of a cross section 
of an electron beam which are made to put can be changed, it can respond. 
[0057] In the gestalt of this operation, it is the same as that of the case of the gestalt of 
said 1st operation also about the case where the mask of the independence thin film 
type shown in drawing 7 mentioned above as a mask 2 is used, and the same 
advantage as the gestalt of said 1st operation is acquired. 

[0058] In addition, although the magnitude or the configuration of a cross section of an 

electron beam which irradiate a mask 2 cannot be chosen as arbitration with the 

gestalt of this operation, there is an advantage that structure and a configuration are 

simplified very much as compared with the gestalt of said 1st operation. 

[0059] As mentioned above, although the gestalt of each operation of this invention 

was explained, this invention is not limited to the gestalt of these operations. 

[0060] For example, the mask used in this invention is not limited to an independence 

thin film type mask. Moreover, it is not limited to what also shows the mask of the 

independence thin film type used in this invention to drawing 7 , and you may have 

two or more pattern formation fields (imprint field) in the rectangle field 31 

surrounded by the beam section 22. 

[0061] 

[Effect of the Invention] According to this invention, the charged-particle line aligner 
which can respond even if it is the case where it is necessary to change the area size 
and the configuration on the mask which should irradiate a charged-particle line at 
once can be offered. 

[0062] Moreover, even if it is the case where an independence thin film type mask is 
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use as a mask, while being able to prevent deformation of a mask according to this 
invention, the charged particle line aligner and the equipment proofreading approach 
which are the field of the thin film surrounded by the beam section in a mask, and do 
not have the need of make specially into big size the field in which the mark for 
equipment proofreading was formed can be offer. 

[0063] furthermore , the charged particle line aligner and the mask alignment 
approach which be the field of the thin film surrounded by the beam section in a mask , 
and do not have the need of make specially into big size the field in which the mark for 
mask alignment be formed can be offer , without according to this invention , make 
loading precision of a mask loader high , while being able to prevent deformation of a 
mask even if it be the case where an independence thin film type mask be use as a 
mask . 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing — lj It is drawing showing typically the outline configuration of the 
charged-particle line aligner by the gestalt of operation of the 1st of this invention. 
[Drawing 2 ] It is the outline top view showing some masks in which the exposure 
condition of the electron beam in the gestalt of operation of the 1st of this invention is 
shown. 

[Drawing 3 ] It is drawing showing typically the outline configuration of the 
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charged-particle line aligner by the gestalt of operation of the 2nd of this invention. 
[Drawing 4] It is drawing showing typically the outline configuration of the 
charged-particle line aligner by the gestalt of operation of the 3rd of this invention. 

[Drawing 5j It is drawing showing typically the outline configuration of the 

charged-particle line aligner by the gestalt of operation of the 4th of this invention. 
[Drawing 6] It is drawing showing typically the outline configuration of the 
conventional charged-particle line aligner. 

[Drawing 7] It is drawing showing an example of an independence thin film type mask, 
and is the outline sectional view where drawing 7 (a) met the outline top view, and 
drawing 7 (b) met the A- A* line in draw i ng 7 (a). 

[D rawing 8] It is the outline top view showing some masks in which the exposure 
condition of the electron beam at the time of the equipment proofreading in said 
conventional charged-particle line aligner is shown. 

[Drawing 9] It is the outline top view showing the mask shown in draw i ng 8 , and the 
mask compared. 

[Drawing 10] It is the outline top view showing some masks in which the exposure 
condition of the electron beam at the time of the mask alignment in said conventional 
charged-particle line aligner is shown. 
[Description of Notations] 

1 Electron Gun 

2 Mask 

4 Deflecting System for Exposure Location Selection 

5 Lens 

6 Wafer 

7 Sample Stage 

8 Mask Stage 

9 Control Section 

10 Detector 

11 Mask Loader 

12 Deflecting System 

21 Thin Film 

22 Beam Section 

34 Mark for Proofreading 

35 Mark for Mask Alignment 
50, 51, 60 Aperture 

52 Deflecting System for Beam Shaping 
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61 Scale-Factor Adjustable Lens 

70 Aperture Array 
70a, 71b, 71c Aperture 

7 1 Migration Device 

81 Deflecting System for Aperture Selection 

82 Preforming Aperture 



[Translation done.] 
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J*3*i.TVvflrm8IHHtt3 1 03Hf«*«*S <%2>c»X\ 

ft&tfi&TLXLto. 

[0015] **JHtt. d&Wf lc:^T=5r$*i. 

fctotr , —mzffimb=m im^t^ %~?x? ±.v>m 
r 4 - 1 

[0016] &ti. vx?t LTSASEK^ 
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izmttifzBmcrm&x'h -> tgnaEfflo^-^^ 
[0017]$ 4>(c *%bj( ± ^ vx? t fce^aw 

TCD-?X7£mm-t&i%r£rX'fo'>Xi>. -?X^<7)^. 
mZffiikt&ZttfX't&tbMz. -?x<7u-?<r)u 

mzmttiKmrnoffimxh^x^xfTyj *>hm 

[0018] 

[ 0 0 1 9 ] 1 aflMRfc iWf . vx^{;ASt$ 

th-jjz$zfcZitz>-i>m^®zffiz-x^&nx\ 
izwrnz^mzmm-^ ? ^^mm^^^-^m 

[0 02 0] t^* J -5T, Wittf. vx^tUSM 
Jl^^TtfOvx^Srffiffl-rs^-cftoTi,, fulfil 

<-f&zt%:<. vx?i,z&tf&mmzm±ixrzmgk<r> 

fe«w«*»S!Uc*s xiz-t h$mw% < . 
[0021] $.tz. mm. -?x7kLxm$mwk?4 
y°cr>-?x7*mm't&m-&x'$>ixi>. mm^mz 

tX\ -?X7<7y$m$:ffi±-t& Z\ k tfX'% &bbi>t,z, 

^xfiz&vhmmzm&thtzmm&m&xh^xmg. 
mm^~7&MftL2titem&£%rmiz±zzcw x 

[0022] *m\com2<Dmmizj; hwrnm-wmit 
mm*. m^i<mmi,z£&wmiL : m&%3m) l z& 
^x. m&m^&tf. mi~?x?izt$v&m$stsm. 
"mz-mzmtt^-z^mmcoxz ZRvmvtizfci 
x. fm^xfizAmz^zmzimfii^mttzzR 

[0023] *m*r>m3<rmmz£ hwrntrnmit 
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b. ms^icr>T^-^-^tm%^2<r)m-^t<r> 
[0024] *«BH0St4^)J!8«fcJ: 5i¥ftei« 

[0025] *micom5<?>tmiz£&ffimTigM% 

mwiz&\*x. fflrsearae^s**. iWfe?f«8H i fS2rf&-f 
sawa?***: frtEvx ? t nrnzmmzixtzT^- 

zmM^zGLmzomt &£oiz. mir^-^ru 

[0026] *^bbct)^ 6 nmmz x h m&fmmat 
ism . mi am 1 &t/m 2 <r>mmz ± § 

i-** i 'P^r-S»1Sf5:<50r^-f- J rSr|SI- ;s FMF ( <ltc*-r-l» 
r^-ftri"f!:, WBtl*w>T>'C— 3 *><oi 

-**rT\s4t cornea v mm$m%L : mm* h <m 

[0 0 2 7] Bu!£m37bMB60©«{i. 1912* lAtf 
[0 0 28] *f6^S»7«)JB«K:J:*'e^^r9-f^ 

yh^a&L ffimmn&izz &-?x?v>mz*m-tizm 

h<7)X°$>&. 



[002 91 z<r>mi nmmzxmf. -?x7tLxs 

imm?Jy°cr>-?x7£&m-t&Wr&X'h'?Xh. 

X?0^£lftit^&^#T*£&<>;fcM;:, "?X?cr 
*H*6*SfcH* *Ufc?lW<Z>«*Tfc ot?X7T7^ 

[0030] XftWcom 8 i &ij|B«?iE:fr£ 

s?s§f®&7 mma-?* ? izmt vx . mmniEzm 
i><7)X-hh. 

[003 1] Z<0^8cr>mmiZj:tH£. -?X7tLXS 

£mm*jy'cr>-?x7zmi-f&i%izxh^xi>, mm. 
wiiE&fizm®<r>&yffi£ X(owmtt-t& 
^n^zmi'i'xfizwm-t&coT. ~?x?<rm& 
zmfct&zktfxzztbhiz. vx^tcfcftsagas 

s. 

[0032] 

[^o^sfio^.®] ot, #»Efc:j:s«f«fimBit 

[0033] (mi^nst^«) **H*0»1 

[ 0 0 3 4 ] m 1 *^SfiO^«tc «t SffittftTttS 
T, f)^L^I16"4'C r )^i:|SI-X{i^ie-r-l»gf^c{i 

[003 5] a^jtOJBJBKJ: S»^^H3^S^ 

(i. 06 4'Or>'N-f-\'3(ctt^T. -7X^2tcA*r$ 

m.?mib'?x?2be)fgHzW&t' 
-J*<r>mMzi8-oXMlz®StZtLfiim 1 Stfl^cDTV'* 
-f^50, 5 1fc, ^l<7)r>'^-^-v50i:m2c7)T 
5 x t^tfcV^glWA-ft 5 0T)£ 
JBSfUt*^ b'-AE B2r«(6]-r4 t*-A^ffl[I(6lS 
5 2bWWi.ttb1\X^h&<?>KX'hh. =3r*3. *H»ficO 

»ssT-(±. i^2corvN-^5 mFHki bmsum 
wmvimmfa?54b<?>mz®mztix^&. e- 

ft, 7^-ft5 0, 5 1 <0BBPtt-tn-WtJ©Bi: 
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[0036] *safc*>**fc: ifior. m^m i 

LfcVptf-AEBtt, i-f. 3I1<07Vn-^-y5 0t= 

-ASr^2^r^-^-^ 5 1 {cKat-r&ea^tr-Ajft 

fcHHJIt3:ft4* ; f b*-AE B<0*# £&l»c£ffi«£ 

->xi> m&t& z t tf-cz h . 

[0037] mz. ^MMO&Blz&^Z s 2 b 

[0038] mitwmft&flzli. m&LtzM6lz^m. 

^-r ± a ^2 2<,zm&tifz&tm%m3 1 

^mm ) 3 2 tv. >Bfm® 3 2 

<t «5*sv»j©e«*T*o"r aK/^->-»i«R«3 2 

z-£ts$mm®3 1 £ vse^fstss-, -mzm? 

t'-£.tfmMZtl&&M®3 3 (07 (a)-CI±lOO 
mm3 3<r>&.Z;wf-y7 : £ttLZinLX^Z><, ) L 

o^$n^^t'-^j«<>:#is«3 3zmm-&* 
jK^&nMW&^mmxM&nmiztm* 0 , 02 

( a ) fcjjrTJ: ? WuEmw-9 3 4<0-o— P(C 

Mzti&m®5 3ii, 0 7 iz^-rMisnmxmiz-mz 
mr- t'-j*wmmzn&mm 3 3 «fc dim xm^ < $ 

t. Ill +<Ob*-^j«»ffl«iai« 5 2 a*RS$*t.S i fc 
JiSd tTk&n. 02 (a) « H 07ic^-tv 

x?ct>08 KSjWWte n taj^niB&TBia-c* •? , 
*9m<nmuzis v vcfswsiEfcfc Sivx ? izMFf- b* 

i.m^b'-Ajr^^^tcBajt-r-s^t-c. ie»2 2(=« 

-C**fcfcfc(=, vx^(;t3(t^^2 2(cffli^fcfi 
JK2 1 <7)«JS3 1 ^oTglSjEI(OV-^ 3 4**» 

-ro-lfcH:. 02 (a) £tttcK9!U;H8S ' 

i/09 1 itiw-4 z t iz* 9 , -wsataww-* z t 
[0040] ^x^r^-f^yh^s, fr^L 



0, 02 (b) CitJ:5(:» 7^;#n-f^^ 
*Ut i: £ (C 7^ 9 T v 4 * > Y ffl<7>-?- 9 3 5 

nFF b- jW!8»S ft. 6 5 4 li , 0 7 fc: jjrfa* <0 
^^^-JStCfll^b'-AAW^fL^^S 3 J: 9-9- 

# § iz&bitZ . 0 1 b'- Aj&BA!fiffil» 5 2 **f£ 
^$ni»c:i:(±mdtT't>^v\ ^rtj, 02 (b)«. 

0 7 tc^-rvx <om i o tat ^comm 
^mmx-h"). xmmnmmztmz-vxpTjjjo 
y miz mm-rx 9 fci^h-A L^m-e* -> 

vx^n-n KOD-f-f ^^WS^'iKV^J^Sr 
jiS0S3t«rJ: D^Jn? Xco»fM$:#-r^«^b'- 

t,{c. -?X9v-9'l KOa-r-f 

Zt%<. VX9lZ}5lf&m:U2 2lzm3.tltlB1&2 1 

<Dffi&3 1Z'fo-oZ~?X9T7-< *>bm&-?-9 3 5 

tmtf&titemm 1 Srwai^^^^xc-r^^ 

[ 0 0 4 1 ] Sri*. aMUI<?>W!l|-Ctt, ^BiKiEieFStf 

^x^r^-^^^h^ izmftcomymj; <o^^ *m x 
9r^^^yh^)mmt. m&Ltimeiztjk-tm&n 

[0042] (m2V>$m<?)&B) *«^)*2 
(OStM^gJBK: J: 5 im&TttS to V">T. 03 

[ 0 0 4 3 ] 03«. *mm<v&mizj: mmt^mm 
itmm.^>m^m^m^mi l z^tmx'h s . 0 3 t^v > 

[0044] afsSewojEJIBfciJ: S^S^S^a* 4 

mfie0 1 ic^-rm 1 commcoMmizj: &ff&%L=mm%. 
mwtm%mi*. vx^2(cAi : t§-frs«^b-AE 

Bco»rifO*&S*3WkS-a:*^RflE*Si:LT. 01ff 
com&t>'IS2<7?T>'N-^- J r 50, 5 lStXb'-A^ 
5 2 izjttX . «^ lt7X?2t <0I9(=R 
B Lfc7Vt-*-Y 6 0 i: . K7K-ff 6 0 «0«$r VX 
^ 2±(c^-ri.fg*or^^>X6 1 tjWRftfeitT^ 
^^co^TT^S. ^EiStfWKB-Ctt, |g$^UVX6 

i^fg^«, mQm9iz±^x&mizi&fezixz,. 
[0045] *mm<7>Bmzj:tu3i , «^ 1 

L^S^b*-AEB(i s 7A'-f^6 0C<J: O^b*- 
VX6 1 1= <k 0 *oe*-C3t* fc** § KfB***-4*g 

^co^. fflfflB9t,z£*)mm*s$zu>x6 wmmz 
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A E B <o*# § £&MAZ$mmz$ZitZ 4 - 
7X?2fcAtt£tf4^bW,<a»r®<0*#3£ 

[0046] ^mm&mmz&^x . vx?2tu, 

0. mffi^lOHSfi^®i:|SI«<J0fJ^*»*#^ti4. 

[0047] (&3cr>mm<r>wm) mz. *wm&3 
commn&Bizx&ffi'm&Tmmmkwiz^x. 04 
zmLLxwrntz. 

[ 0 0 4 8 ] H4 ^mMzcoBMlzJ: 4^f«f4^K 
3^Ht^)SW&fillRSriK^W^-r0-C*4. 04lci5U 

t\ M^L/iH 1 >f vmmt m-xami&-i-&mmiziz 

[0049] :*ggJK*»Bflt£J: 4?Wft^*lfS5fc§!!S# 

misia 1 1 commcommizx^imm^m^ 
mmtm^ma. 2iz7jtn*it&m=pt'-j*E 

B<^BIrffico*£$£^t£tf4^#&i:L-C. HI* 
com 1 SIX gS 2 COT) t— f-Y 5 0,51 SIX b'-AjS^ 
ffl*raj»5 2lcf«.T, m?Mlt~?X7 2tcr>lSUzm. 

coo hcryj?%< k h-^tmtthimcoT^-l-^ i o 

a. 7 0b, 7 0 c£R— COXY^mfolZli-t&T;*— 

f+TW 7 0 1 , t&se*»tf>7V'c— 7 0 a , 7 0 

b, 7 0 ccooibcommztitii-otm^-Mifr^com 

: ?t'-J>.$:J&3&1-&&mzQ.ffi-&£olZ. T'*-+-r 
7W 7 0^«SW{c^W§-ti:4^»ll«7 1 fctfSWt 
&ilT^4*co^T'£>4. **ISe>JBlBTtt. ^i&^fg 
7 Hi. WfflW9fcJ:oTffl»£iiTfHBPU 7VC-*- 
-vTl^-f 7 0£Yar|ty£8Wl$-£S. 

[00503 *sat<^»t: ititr, «^F« 1 

Lfctft'-AE B«i. &Ra7V(~9-ir 7 0a, 70 
b, 7 0cc09•^=>O5ilR§^^^l-pc7)r>'^ o -f- J ^^cJ; , ) 

X7 2±.{,zBSM%tiZ>Zbktch. Zcotztb. 
K«fc *)&®m*7 1 £«*£tfTfi£»ftSfc<4«$-£4 
T^-f-^fcjOjgSW-i.Ifctc.fcO. -?X?2±tcfS 
ftfSft^W? t'-AE BO*# $^#£^-ffc$-£Tt& 

fcj&fsrt&i:**. -Icoid^ *m&co&mz 
iott, vx7 2CA*f$-ti-4«^t'-AcoBftS^ 
£ $&tfigtt*SMt3-£4 -I b tfX'*&coX\ 
ft'-AJ!itt^^x; 2±com®co±Z 

tt*^<kz&&&m i £.ttzm&x'$)~>xi>ttm~t&c\ 

kifiX'%%. 

[00 5 1 ] *HSfico^®(cfeV^-C. -7X?2tU, 

mis L?tH 7 t^-r a ±n m 94-r<ry?x9*m\ ^:*§ 



■siz-o^x t . msm i ^nsfeo»Mc7)^ t mmx-$> 
o , fftem i commcommt mncom&tm t>tiz . 

[ 0 0 5 2 ] &*3. #HJfe<7)^©-CJi. VX? 2fc8Btt 
■t4m-?t*-A<7)SrffiO±# SWttSffiltjBRfi 

* t &i miem i comrncommtimn t 
mm.*mtiLtf3mizffimitzix$> t v ^ 4 . 
[0053] (m4commcr>mm) act. ^mcow>A 
commcoBBiz x h mw®r?-w&ftmmz^> \ \x* m 5 

Sr#BgUTSiWr4. 

[ 0 0 5 4 ] 0514, (C X 4 ??f «^^ISS 

x. m&LtzmA^commtm— ximm-f&mmi.zit 

[0055] ^mmcommizx hwmk=m&mkWtf 
mem* iz^tmscommcomm^zxh^wm.^ 
mmtm^ma. &wmm 7 1 jwsx 9 m-ttx r^- 

f-rTW 7 0fiW%.2tl. 7V\-^iMiRfflfii|6]2l8 

1 tfimztix^i&T&h. r^-^mmmm^ 

^7 0£0SI«7A-ft70a, 7 0b, 7 0 cCOo 
1?coi^ZmWLXmm&iRLfzT^-1-*rlz£>0V¥- 
m 1 frtzCOW?- t'-AE Bj6«jS»S*ti i 3 
ltr^-ftTW 7 0fc<ora(ci3^Ttt^l*^ 
<?)«^b'-AEB$:«r6i-r4*>OT'S)4. -T=5:^*>, * 
«»<»»KB"Cti. 2 (CAft$i±4*-? h'-AE B 

o»rB£0^:# ^ £^-ft;£-t2-4T»r^gi: LT , r^t-f- 

-^ru-f 7 o&t^<—f-*»suiiflWia8 1 *w^> 

^-C^4. =5rfc, *mmcoBBX'te, l^ltT^- 
^-A-S^ffl«[fi]g§8 1 t<0H(c«. *^Ml*^^tt^ 
h'-AEBj. TA'-f+Tl/'f 7 OcoSSt^T^N'-^- 
t70a, 7 0 b, 7 0 cOd VV7Vn°-^ 
-\-7 0aJ:D^±§v^|frH5:*-r4J:o(c. W)*JB 
■T4l i; '«»T^-^-^8 2A*iejD$ilTV^4. 

vicof «f 7A-f 8 2 J SttS 1 1 

ciot. r^^-f-vri^^ 7 0<7)ttS:oTyN-f-v7 

0a, 7 0b, 7 0c<^ffigfaPS£ffi:ft^4dfc#*T' 

# . Cti^i "9T^-f-v3IJI?ffliS|plS8 1 <D«|fiji£ 

v8 2ii&i'Li>mf&!mte^\ ^rfc, MJ^L^S 

4 (c^-r^ 3 com^comm iz& v & . ?-<i^r> 

^-v8 2^l$(tTt X^ZklitomX'hh. ZCDHrir. 
7A*-ft70a, 7 0 b, 7 0 c iOiHSOPiSrfll^ 

#>4.ri:#-e#4c7re. ^»^«7 1 (ciiT^-f-v 

T W 7 0 cO^I6*5:/Jn$ < f 4 CI ^ j6*T* 4 . 

[0056] *3tn*»B!Bfc: ifttf * m ^ m 1 ***** 
Lfcfft'-AEBfi, ffitffif7A-ft 8 2 £ J: 9 

^mm&zixfzmz. T^-^&9mm^8 1 c i 

O^K^rvN— ^-^7 0 a, 7 0 b, 7 0ccoa*>tfOS 

iR§n7ti-pcor^-^-v(c^(fr<ii6]§fL, 
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# $&t/im£^fi:$-£&.r i:*>'T'# i><ot\ -mzm 

[00 5 7] ^Jfe^J&mrfcVvC. ~?X7 2tLX. 
ffii£Ltzm7lZ^&±Bm?'1TCD-?A7$:m^tz*m 

[ 0 0 5 8 ] Srfc . 7X^2 fcggftf 

mm j $>m&fimi?uzf£BMt2tiz> t^o m^hz . 

[0059] ULL. *^<^#HJffiC0^®(co^-CSiBB 
L/C**. *^t±^^^coHSS^®tlS^$ix2»tco 

[0060] *?&BB^iiV^ffiffl-r-S>^^{i 

tz. *ftWizt5^x&m-tz>&zmm?4y°<7)-?x7 

If, ^2 2£Hi£;fx*:$g»fStg3 1 rtlc^WN-^- 
[006 1] 

[ o o 6 2 ] *fMHtc±*iar. vx^tu 
* ^Btffl^ ixfz mmomi&x'b izmmmiEmco-?- 

[0063] $^>tc *mnzxtux* wtui 
imm-r-irwxtzmm-thig&x'h^xi*. -?x 

9<rmB^m^-thz\tt)<X'%hbth\,z, vx?n- 
tt*^teH*ft:fcflK^« , C*-»-C"?.x* T 5 w * 

y hm<?)-?-? tfBf&2titcm®£muz±* tt*n x 

[EliIM>tt*ar8WIJ 



[an *^Hj^m i nmmmmzx hmw&mm 

[02 ] *%HJo|g 1 cOHiS^®l=*3tt6^t*-A 
5. 

[®3] *mmm, 2 commcvmmiz x & mwt&ms 
^m<m®mf&zm£mzm-®x'$>& . 
[04] j&mnm 3 commcommiz x h mw^mm 
%Mm<DMi%ffi&zm&mz^-tmx'h& . 
[05] *«»*>as4 nmm<mmz x h tmx&ux 
ymwnmwm&zmsmizTiitmx'hz . 

{c*rf0-C;£>6„ 

[07] giffli^-f7-cOV>c.^O-^J^^-r0T'3b 
•3.07 ( a ) y^coaiB&Tffll, 07(b) {±07 
(a) *WA-A' »(c»^7tSlB&BfMH-CS>&. 
[08] mflEfi!*^«S^ISII^S^fc{tS^a!S 

nm¥-wmx'h&. 

[09] 08tc^^X?fcltlfc§ix£vx?£:^-t«l 

[0io] mzmk<r>wmk=mm%Mmzt5»z>-?x 

1 wm 

2 ~?X? 

5 i/yx 
6 

7 umx^-=j 

8 VX^Xf-v 

9 «HB3 

I 0 &tti£s 

I I ?X?D-f 

1 2 «|6)& 

21 mm 

2 2 

3 4 ms-mcr)-?—? 

3 5 VX^r^-f^yhfflcOV-^ 

5 0, 51. 6 0 

5 2 b'-A^fflMltijS 

6 1 fe^'g.VVX 

7 0 r^-f+TW'f 

70a. 71b, 71c T^— f -Y 

71 &mmm 

8 2 ^mm^r^-^-T 




[08 ] 



[09] 



■ a. 
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